Variation of radiation-sensitivity of neural stem and progenitor cell populations within the developing mouse brain.
We investigated the DNA damage response (DDR) of fetal neural stem and progenitor cells (NSPC), since exposure to ionizing radiation can severely impair the brain development. We compared apoptosis induction in the dorsal telencephalon and the lateral ganglionic eminences (LGE) of mouse embryos after an in utero irradiation. We used two thymidine analogs, together with the physical position of nuclei within brain structures, to determine the fate of irradiated NSPC. NSPC did not activate an apparent protein 21(p21)- dependent G1/S checkpoint within the LGE as their counterparts within the dorsal telencephalon. However, the levels of radiation-induced apoptosis differed between the two telencephalic regions, due to the high radiation sensitivity of intermediate progenitors of the LGE. Besides radial glia cells, that function as neural stem cells, were more resistant and were reoriented toward self-renewing within hours following irradiation. The lack of the p21-dependent-cell cycle arrest at the G1/S transition appears to be a general feature of NSPC in the developing brain. However, we found variation of radiation-response in function of the types of NSPC. Factors involved in DDR and those involved in the regulation of neurogenesis are intricately linked in determining the cell fate after irradiations.